We estimate the correction to the Cooper-pair box energy level splitting due to the quantum motion of a coupled micromechanical gate electrode. While the correction due to zero-point motion is very small, it should be possible to observe thermal motion-induced corrections to the photon-assisted tunneling current. 
dynamical system, possibly macroscopic, to which it can be coupled. Examples include coupling the Cooper box to another large superconducting island [3] , a superconducting resonator [4] and to a micromechanical gate electrode [5] , which could take the form of a cantilever or bridge-like structure. In the present work, we examine the effect of a mechanical gate electrode on the energy levels of a Cooper box. In particular, we consider what might be viewed as a mechanical analogue of the Lamb shift, in which the quantum zero-point motion of the mechanical oscillator modifies the level separation between the Cooper box states.
The Hamiltonian for the Cooper box-coupled mechanical gate electrode system is
where E C = e 2 /2C J is the single-electron charging energy, n g = −(C 
1,N = +∆E(η)/2 + N ω, where ∆E(η) = E J / sin η with the mixing angle η = tan
. To second order in the coupling, we have
Notice that we require η = 0 in order for the coupling to modify the energy A proper analysis of the quasiparticle tunneling current is required which includes the corrections to the Cooper box energy levels due to the coupling to the mechanical oscillator. A suitable starting point is the analysis of the experiment of Nakamura et al. [1] given in Ref. [7] . This will be the subject of a future investigation.
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